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[»*B3] R* ^imztzlZ 

y 4 u >&m$n&. 

[It*® 4] R s tfCi ~C,oCD7^U>ST'fe5 
[■1*9(6] F e©ffig&#+ 2{ffiSfcfct + 3fflffe5 

it*® 2 i2«©^ h77 1^^7 w >iint, 50 



[■1*317] Coffiftj&*+2fBT?.Jfc3»#JH2E*© 
[0 0 0 1] 

[0 0 0 2] 

•&fft (in u >ag#te, i?fi?7}^ £ Bj&ftfcua 

JK*1-^atg^W1-?»*.©T-feSo Z<D£o 
435«©#;i/7-f 'J>» (II) MfttfeMWDBXIUR* 

*nt^5. -e©#l£: LTfctU J. P. Co lima 
n, Accounts of Chemical Re 
search, 10, 265 (1 977) ;F. Bas 
olo, B. M. Hof fmaniilltJ. A. Ibe 
rs, ibid, 8, 384 (1975) 

u-r*;i/7^ u>tt (id m#*tie>;h,T*>>^ n#ci<j 

fctiU ft (ID 5, 10, 15, 20-rf7 (a, 
a, a, a-o-K;Vl/7U*7x^l/) ii*^? -f V > 

GWT, Tpivpp®f$tw) ***£$ftT^ 

£ (J. P. Co 1 lmanfl, J. Am. Chem. 
Soc.,97, 1427 (197 5). 
[0 0 0 3] huIBT p i v PP»ttl(Sl, 01*. tt 1 

-7-;i/^;w xw— ;k i-t;^;!/- 2 -^^iz-r 

fcJ;!K £31*fl=T (tME^ PH7. 4, ^4 0°C) 
T«ntka)ttl&^9Sli$tl% fc©t?ifc 5 (E. Tsuc 



(3) 
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hidaffe, J. Chem. Soc. , Dalton 
Trans., 198 4, 1 1 4 7). 
[0 0 0 4] miSBTp i vPPilfM^ 

©#fc!K ^ttrtWSOK^S^TPfM^tiCDT?**. d 
©fctof4i£«ffliS;!jDfi£ffiKB8<JJC'J>fc < -T £7ji£©H#§ 
fct> BU* 3 T p i v P P &#©£:£<sefl!©SLSa» 5, $ < £ 

[0 0 0 5] *fMB#e>tt, SSiBbfcTp i vPPlft 

HI/iiMTpi vPP^-MJffc»&, n 
T-#S&©i:#x.> $felc2ffi«fcietfca£*-r3Tp i 
fcbfc 9 - 1 64 7 9 1f) „ eft 

tg-TSC^jt^bTV^ (43lflB35 9- 1 6 2 9 2 

[0 0 0 6] b*>b&#£>, Hifffibfc*»W#©^feK:« 
§gbfc#§§BS5 9- 1 6 4 7 9 1 ^JSAWWBBB 5 9- 
1 6 2 9 2 4f0^tt^ttt, TpivPPiftC 
^liiitf^l/^^^T^ FUS^S^bT*** 



[0 0 0 7] 

[#PJi* s 8¥*b«fc5i:-rsi$S] *!BB!#fett. iDlfiS 
ffi, ftJR¥* * 5> tt»»ft*#Tf T p i v P P £g&© 

2(ftg^sggi»*aiA-rs^c^v>Ttfti*u 
tmm&miz-?^TMmm9izmtitz. ^©sgjn, 2- 

t KD^f;i/-5, 10, 15, 20-rh7 
10 [a, a, a, a-o- (7^+^75 F) 

[0 0 0 8] 

amifcfc, tib-sks*; (i) -em*ix*2ffiKW«fe#-r 

-*5£ ( 1 ) 
[0 0 0 9] 
[ft 4] 
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(1) tC:fcOT2<3M©ffi&* (R» ) * s Suf3bfe«fcd 
£«gftj£t*£&-rfc©#i&2>o ^Bt^T, 2{i 
B©SI&» (E. ) fcbTtdU TBB— «SC (2) T-^£ 

*t £&©#£> .5. 

-IttS (2) 



(4) 
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-ft* (3) 
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[0 0 13] Buia-SSS; (1) ~ (3) JC*JV\T> R! 

[0014] ##gBJ3©iuf3-J8S:5S; ( 1 ) T'TFZtiZ 2ffi 

{is TIB-ftSC (4) -C'TFtStlZ-XJU?* U Wb-^t 
*fU SB4~*5ffl«3©a»*«'f^->*iBti:**&1ll 

-«5S (4) 
[<b7] 

p f1 



20 



30 




40 



[0 0 15] *»WO«lia— «SC (1) T'Tr^tl 



x=.jl,tfjl,7 4 U>^JS^Wiv Tffi— ttSC (5) TrTjk 
o. &4b\ BuiS-wSS (4) X-7fi£tl&#)]s7-< ') >it 

^mii\m\,Xs -fias; (5) t^$n5*©tt2fii 

£B&S (R a ) £*fL-CO&^&©T-&?>. 

(5) 
[0 0 16] 
[lb 8] 




[0 0 17] Huf3-fiSSC (5) C*^T % «^.«R! # 

*JHU 1SHIB5 8-2 1 3 7 7 9 ^fcfi£-3T^Ji83iX 
So IP^x 5, 10, 15, 20-rh7^ (a, 
a, a, F7i-il/) #;i/7^ U>£:2, 

2-^3 : -;i/7';t';*j>^<7a U h*i:^jg^^^7"o h > 

Mt-feS 5 , 10, 15, (a, a, 

a, a-o-7W;i'7U-7xz;i/) ^7-f 'J>S 
»S. *%B§{c^v>Ttt, &£i5f3Bl7.M£©5, 1 0, 
15, 20-rh7+7 (a, a, a, a-o-T^^r 

mmfc&^-c&, tiTc^-r^jc«fct)Buf3^;i/7^ 
-r 'J ^^vci^iwssits. 

[0018] COS&zKI*^ h 5 7i-JV»7 -Y U >© 

2ffi«t*;u5 
Vilsmeier l£3l£ffl^S©#— flfttfJT-fc 

K(C7jc^T^;i/a©^b^;i/*»j;K ma^-nr— 




7 

;K £fctt**y>£An;lT»S;*ft£Vilsmeier m» 

5, 10, 15, 20-fh7^ (a, a, 
-a, a- o - ^ h'7i-Jl/) ^;i/7-f'J>^ 

fs-r soffit- 2 frmjk&tffr? -< y >mmfaifi 
tuttt mm*, mux-mftistz'ik. 

*»S-T5o £5bT» £ftfc2-*;i/^;i/-5, 10, 
15, 2 0-rh7*7 (a, a, a, a- 0-7$. V 

'M, #£b<&7Do*;i,Ah7<*V-;i^i§r^&C 
jg|?U ChC10~2 0^1/fi®NaBH4 

iots. S/S8IT«. ^y*y;W7AfHisu 2- 
tb'D+^f;i/-5, 10, 15, 20-f h7« 
(ct, a, a, a - o -7"? F 7i-;i/) ^;U7 'J > 

£ b < 6*^* n^v*S/;i/>ti;i/sKSM 3; h*©#£Ts & 
f 55^ h5 7xz;^7-f U >S§*{fc#®!jfi;*ft3 0 

r© j; -5 \c bT8MS3ii& 2&.w.mm*m-rz>T v 5 7 

tiu ^;i/«tt±©±lB&M©lflSlS * fctt^ d f Wb 
M;i/A7? K&£©^8&&4UC430TSfo£H*5£ 

[0019] tiTx ^ma<Dmm^h^y^=-^yn)vy 
au **^mfr)y&mz., 0. 5~4b#h, iait- 

«#U Vilsmeier &CX«HSIt-%. 

0, 15, 20-rh7+7 (a, a, a, a-o-T 
)V*)V7X F7x^b) #;i/:7 -f h^^S^T-SST 
U 5~3 0Bm 3 0~6 0"Cffift!**5. fijfc© 

^ mmi- \- u ^©iMn*»«^f**fcin*.* 2 0 ~ 

6 0*Cfc:j3V^ 0. 5 ~ 6 B3IHBStf«L IHH" h 'J * 
A©t^07k^^^tiDX.> 2 0~6 0°Ctc43V>T> 
0. 5~6B#M«#-rsi:s »«tta**&i:fcS. -ft 

M^'J5!jW7A3n?h^77^-f«SU 2 
-tf:;i/5.;i/-5, 10, 15, 20-rb7^ (a, 
a, a, a-o-7M;i/7U'7i=;i/) i£)\>-7 
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[0 0 2 0] itu!32 -*;i/57U- 5, 10, 15, 20 
-9- Y?*c7< (a, a, a, a-o-7M;i/7U'7 

od^x ^OD*;i/A££:£}g8?U &i&i:fl)fi© 
MS* iD*., tt b < 1ST- 5 ~ 3 0 #59, 

»J*ttflS%lc5>**-;4->©«&fc*:S. KJfo 
^^s;^DDp{^> / /7k7k©-ffi^k:(9)o< bttu 

^7 7-f-T-»SU 2-*;i/=7l/-5, 10, 15, 
20-rh7*^ (a, a, a, a-o-TJI/W^ 

F7i-^ y >Sf#s 0 

[0 0 2 1 ] buIB2 5, 10, 15, 2 0 
-7- Y"7^-7s (a, a, a, a-o-7;i'^l/7U'7 

;w©il^»«fc*liPU *jmts*»>siw- h y *a 

>#ffl^T* 5-3 0?}«#gL *S*n*.T£j&SfM:-*- 
20 5c Ctift*"C8B»U ttlltb^Atm a 
m *«ES«JEI»*-r4. ^'JAW*7A?n7h 
^vM-T-fifiSU 2-t Kn*5/*5\fl/-5, 1 
0, 15, 20-rf7^ (a, a, a, a— o— 7 

^71/7-^ 'J >g|^©2-ffit: KDdr^y^ 

s^Lttt, »Aoy><b^ ^TK^a^f* 5 * 
30 ^j-c-fe t> > s»tcHSJR*tflifa©#;i/7 y 

[0 0 2 2]^jx.«, (N--f ^^yy;i/) t;utj>^ 

^^^^75 KC*)SU 2 -t b*ndr->p<^;i/ 
-5, 10, 15, 20-^h^^r^ (a, a, a, a 
-o-7';i/df;U7'5. F7I-*) *;i/7-fy>, 4 - ^ 

^f;i/7 5 y tr y s^>^ □^.y^r^>;i/*;i/^^-Y 
5. K (AsfiSiJ) £*Q;L> SM, jtofeTTf 1 2B#H~ 1 2 

40 <^>f>t:SgiU ^i**SDa, «fll«»£E 

[0 0 2 3] fel±©J;a^bT^Sbfe-fl§S (4) T- 

D. Dolphinl, The Porph 
yrins N 1 97 8^ 7*rv^7 •T'UT^tt* 
h*) {Ct^^'C^JS^A^n, *f5W©-«3C (1) 

hi. -ttfc, tt»#:©»^t:t±#;i/7^^-htt (in 
50 ) 37t;i/h^©j©-&t(i7j?;i/7'f ^-hn7^ 




»b (in mtevmztiz. 

[0 0 2 4] ButB-itSiSS; (1) T^n5rh77xz 

rv&)v7 4 v >3zmmfte>{*i, & (in ) mm>fe*M 
' )\,y^ v>*mmma> mmmm. (wi^x -o-e 

[0 0 2 5] *$893©B3E— JttSC ( 1 ) h 
Sftfefr-CSSfiKtUU (M) #+2<ffi©tt<g 

*©ttTiB-«a (6) % ztziz-mz: m r-^^n 20 

-ttSC (6) 
[0 0 2 6] 
Kb 9 ] 

»?1 




30 



mif3-«SS (6) C*v%T. Ltt>f?^-;^j| 40 

-«5S (7) 
[0 0 2 7] 
Kb l 0 ] 
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[0 0 2 8] *»WO— »a ( 1 ) "e^StlS?- h57 
ib&JR (M) *s+2<ffi^©«itffl4)CDT?feSo 

t, 2fficD«»aa#36««itti»i:b-c«i6"r*-f 
tp'fr&js (m) cEttiffsfflt, ^j©fij©$a^a^^ 

;i/7>f y wb^fcfc^Ttiu itltutO'f 
[0 0 2 9] ^©Th^?!-;^?^; 

5, 10,15, 2 0 -7 1 (a, a, a, a — 

o-7;i/W? F7i-;b) *?;i/7-f y>SHulE#i; 
bT§8ig£*iSfc©-efe£. fit, ^©mifgf** 5 ^ 

tf&«BKfcig-&ifs*ei6tt«iftai (-ch, ohs) 
if) tc j: t> y >*ji»#©]is«tt*ai*s*, 

£ci:#T-g5o c<Z)J:-5&ftKtt£. U >JBK'.M8ita> 

?S7>fCs fcsvntu >mm>blfefrWt(DB£,X'rt;\<7 * y 
>^7k*JcSP$*5©K:fii»T»SP'&T-fe»)x #;i>7 

^©M^^bT©MJDffi«^^v> 0 »t % m2M-<^r 

[0030] #3^©^ h77 i^w;!/?^ y y$m 




(7) 



11 

V-—. precursor) £{£J3 bTSSji^tt 
Sfc«>, i&fcfS, y> 

- ^JS^—c^^gffiT-feSo ®&S#*;b7 ^ 'J > 

" T, #SgBJi©*7U7 ^ y >&«ig#fct, 

5»#JfcbTJiSfflT-t3i£*!5T-S:<U ft (II) 10 
7Vi/h (II) «tt©»^ ffii&tti: b T ft T 

^^©©^ttrtStt©]*^^* 5^y-;i/©#££ 

[oo3i] ^.mnoar^vy << y v^jsgtw^ ituiab 

fc<fc5fc^ft£^ Ai&58I«&tei: bt, *©flk # 
*BW«!U KXRKVftk ■fbSTcttifc 

[0 0 3 2] 

[HSS0I] BIT, M9I&mfl£J:!>XlcffiiC:Kigi 

*3BiHH:3ttlE«©t>©fc:|B«dix)feV^i: 20 

[0 0 3 3] 1 

( 1 ) J.P.Collman ffe N J. Am. Chem. So 
c. , 97, 1427 (1975) «f WBB 5 9- 

1 6 4 7 6 l*fcE«S*lfc3fifi£fc(*oTs 5, 10, 
15, 20-rh7#^ (a, a, a, a-o — 
75 F7xz^) #71/7 ^hgf (CuTpivPP) 
^/f^A75 H3. 5ml&7.k 
TkT-^iPU sMrS'J&fljU > 3 . 5ml (3 7. 3mmol) 
^ADX, lBtPaSST-tt^ VilsmeierlCM 30 
li^bfeo CCt^DD^^>4 0iilC*IPb&|}!B 
CuTpivPPO. 20g(0. 1 9mmol) 

stu 15 *m*jttra*fT& a . s«;©aiiff 

W 5-^AJg) t&&. SJiS* 
C4 0°CT3BfF^iS#-f 3^ «*ttj&*fti:fcS. c 

/»ix^ (6/i) (gs/g*) ) x-frmwm. 

JU^JV- 5 , 10, 15, 2 0-rb7^ (a, a, 
a, o-o-KW75 F7i-;i/) t&vy 4 ±Ym 

(CuTpivPP-CHO) SfiO. 1 6g (JR* 
7 8%) ff#feo B5Jl3bfe^;i/7-Y^-hai (CuTpi 
vPP-CHO) ©#*rlS*Bu WT©»!>T?fcS ; 
THRfl-fftt («»%) : C71. 1 (70. 9) , H 
6. 31 (6. 04) , N10. 47 (10. 17) 

({SU g5Ertffl{l(iC ee He < ,N 8 0 6 CuC^-Ti-ft 
SttSjjVT) o FAB-?^^^ Wt/ : 110 0 

[M] * 0 SS/I^D v h<757-f— OOW^ya^u 50 
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7V-K ^DD*;i/A/gffixf;i/ (4/1) (§fi 
/ga) ) : Rf : 0. 3 3 (^y*tf * h) 0 ^flJR 
JR.* ^ h 71/ (cm -1 ) : 1 6 9 0 (»c = o (75 
F)K 1 6 7 4 (yc = o (*7U 5 71/) ) „ °IW&$1 

(CHC1 3 , A.max:5 8 7, 5 4 5, 
4 2 4 nm) „ 

[0 03 4] (2) CuTpivPP-CHO 0. 1 
5g (0. 1 4mmol) ^Dn^^> 1 OmlC^I? 

u mmmi omi^o*. ®b<«#, m.ux 1 onm 

Sit^-a-So SM{itt*»{c^*^-*>©i^fei:'5:So S 
mWL*Wt}V**>l 0 Omit** 3 0 0ml©x*§ig 

fgjc^o < vtMz., mwrt-Yvt>2±x$>m-?h^ m 

(^DD*;i/A/iftxf;i/ (6/1) (ga/g 

a) ) x-frwmm. s«j»*jk», n^seaa-rs. 

it, ^fe©2-*;u5;i/- 5, 10, 15, 2 0-r 
h7^7 (a, a, a, a- o -tT7t;U7 5 F7 
71/) *b7-f'J> (2HTpivPP-CHO) £JRa 

0 . 1 2 g or* 8 5%) xmtz. mm b&* ;i/7 ^ y 

> (2HTpivPP-CHO) ©#W*e*8\ «T© 

7C^^-*f fit (M%) :C75. 52 (75. 12), 
H6. 75 (6. 40), Nil. 05 (10. 78) 

«iu eanj*)©fafcfc, c 6 sH 66 Ns o 6 cu£*t-r£ 

fHfft£^-r) o FAB-?^^^ b7l/ : 10 3 9 

[m] H - 0 ii^D7hy*77-f- (^;i/<7i/>;Ay;i/ 

7*1/- K ^an*;PA/1f8if;i'/ (4/1) (g 
i/gl) ) : Rf : 0 . 3 3 ( ; E7X#-J h) , ^ 
IRiR-X^ b71/ (cm -1 ) : 1 6 9 0 : (vc = o (7? 
K) ) s 1 6 7 4 ( v c = o (*<7 5 71/) ) . Rl«RJR 
^-^<7 h;i/ (CHC 1 3 , Amax : 6 5 5 , 598, 
559, 520, 428 nm) „ 
[0 0 3 5] (3) 2HTpivPP-CHO 0. 
1 lg (0. 1 lmmol) £$^DD^*>2ml, ffifcdc^ 
^y-;i/6ml{cS»bx *3SYb^^^ h U ^A4 1 . 
5mg (1. 1 Ommol) SiST> 77l/3*>#ffl 

Mt- 1 5 «-|H|«J*«, *S*D*.Tfif&ft{Sflt"j-S. i*i 

^§^ffii^*-rso i'U^yM^A (^dd*m/ 
/ ^ y (10/1) (§a/§a) ) xfrwmm. 
3&}%o*mv>\ M-g&m-Zo ^7bt, ^fe©2-b 

h'D^ri'^^l'- 5 , 10, 15, 2 0-^b^df-^ 
(a, a, a, a - o - tT7t;i/7 5. x-7b) ^71/7 
^'J> (2HTpivPP-CH 2 OH) ^iRaO. 1 
1 g (iR^9 4%) T-f#feo mJBBbfe^;!/^^ >J > (2 
HTpivPP-CH a OH) (D-frffi&mt, WTOffl 

TC^^-Wffi (»a%) :C74. 97 (7 4. 97) , 
H6. 32 (6. 58), N10. 81 (10. 76) 




fe^mt) o Ml/: 1 0 4 0 [M] 

-o mmtu^btr^y U^^'JAWi/- 

K ^DD*;i/A/B®i^l/ (4/1) (ga/g 
. S) ) : Rf : 0. 18 (ty^^y b) o a^HKiR* 
^ (cm- 1 ) : 1 6 9 0 (vc = o (7^ K) ) » 
Rj^iRiR^^^ bfr (CHC 1 3 , Amax:6 4 0, 
' 5 85, 542, 511, 417 nm) . 

[0036] mmm 1 

7tf;^D7>f K0. 21ml (3. Ommol) ©t 1 - I- 5 10 
b KD7 7>g« (5ml) ~.2HTpivPP-CH 2 
OH 6 2 . 4mg (0 . 0 6mmol) t b ')^J^TK > 
0. 4 2ml (3. Ommol) ©rb7tKD77>M 
(1 5ml) *ffiT£&&teWtm.&tifBi-j-Zo tiBf l^f 
F^SJ^^frVN, SjsfeSIt** (3 0 0ml) i;^ap*;i/ 
A (10 0ml) ©rffiMtaf, £<=>c-i$fgfi£#-r 

do/1) (gi/gt) ) t-^-pjs 
& EmmmttK n&msktZo -auT, 3?&©2 20 

10, 15, 2 0-rb7Jf- 
^ (a, a, a, a-o-e;W7 0'7i-;i/) 
7^>J >£iRa5 1 . 3mg (JR^7 9%) T-fffc. h5b3 

7G^7>Wfit (11%) : C74. 61 (74. 28), 
H6. 22 (6. 51), N10. 51 (10, 3 4) 

(fib, J8BIrt©fi6B: % CeyHroNs Oe tC^f^Sffff 

fflSr^-T) o Wl/: 1 0 8 3 [M] 

K ^DD7h;i/A/gp^^;i/ (5/1) mSi/n 30 
a) ) : Rf : 0. 3 2 (^JZ.Xv b) „ fjtfMftJR;* 
^ b)V (cm -1 ) : 1 742 : (vc = o (xXr 
;i/) ) 1 6 9 0 (vc = o (7i K) ) . Bf#|i!SiK*-< 
^b;i/(CHCl 3 . Amax : 6 7 0, 630, 57 
3, 5 0 0, 4 1 5 nm. 1 H-Sia»^^ 
(C D C 1 3 , TMSif) , 6 (ppm) ) 8. 9 
(7H, s, pyrrole), 8. 8~7. 4 (16 
H, m, phenyl-H) , 5. 3 (2H, t, Po 
r-CH 2 OC (=0) -) , 2. 0 (3H, s, -O 
C (=0) CH 3 ) , 0. 0 (36 H, s, -C (CH 40 

3 ) 3 ) , - 2. 6 (2H, s, inner — H) „ 

[0037] mmm 2 

mmmO. 3.6 g (6. 4 9mmol) fcJIWb2k*»2. 4 
2ml£T;i/:J>#HJaTs 8 0"CfcTlfiPfflSJSfeS*s 

C, HJK0J 1 "t?-&Jjfc U ^7i^>Klfe2-tF 
DJf-^>^^;i/-5, 10, 15, 20-rh7« 
(a, a, a, a - o - WV7 K b'7 ^—fr) ^Jiy 

4 U>3 5. lmg(32. 5/zmol ) , f'Jxf;i/7? 
>0. 0 6ml (0. 6 5mmol) ©7=- b b b - D7 5>S 50 
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(2 0ml) SSTU 7;i/=f>TT-lBSP«g&Mtfi8£i£ 

TZ. C?Lt, i^fe02-th-D + ^f;i/-5, 
10, 15, 20-5 L h^drX (a, a, a, a-o- 
KW7$F7x=M ^;U7-f^-h^$rJ{2a3 6. 4 

TcJ^Wffi («a%) : C6 6. 4 2 (6 6. 0 6) , 
H5. 22 (5. 59), N9. 51 (9. 20) (fi 

u saAaxKuu c 6 tHtoN s o 6 fcar-rsttiMts 

^-T) o : 1 0 8 3 [M] -„ 

iPDYh^?^- (^;i/^->y*y;b7"u— k 
^Do*w^^y-;Ki5/i) ($a/$ 

a) ) : Rf : 0. 3 2 (tyx^^h) . jfcflJRJR;* 
^ (cm -1 ) : 1746 (vc = o (^X^;U) ) 
1 6 9 2 (v c = o (7?K) ) . nflglftJK;*'** MP 
(CHC1 3 , Amax:6 8 0, 6 5 1, 5 8 8, 5 
0 9, 415 nm) „ 

[0038] mmm 3 

2- (N-f^V'J^) PtStlO. 1 2g (0. 
7 4mmol) S^fM;i-A75 8alCJgjSPU HJ^ 
f;U7^>0. 2ml (1. 4 8mmol) £flD;?.£ i: 6fi© 

«watf«fffi-r«. 10m ia»j©>y^;i/7 5.> 

£®ffl&*-T3o *CA#««lfiBbfc2HTpi 
vPP-CH 2 OH 0. 1 5g (0. 1 4 nunc- IK 4 
-^Wi^K'J^vg. 0mg(0. 0 8mmol) , 
isis<7U^*isJ\,ti)\,-XiS-< 5. V 0. 1 5g (0. 7 
4mmol) *1iU7l, 3ft, Jg^TT- 7 immffift?*. ® 

»»EfcWEEI»*-r*. cn*S/')A^*7A (?dd 

^A/^^y-;i/ (3 0/1) (§i/gi) ) t-^ 

©2 - (N--f U;i/THr h*2/^^;i/-5, 1 

0, 15, 20-rf7^ (a, a, a, a-o-b 

W7? F7i-;i/) ^u^-f y>£Jtzao. 1 6g 

(iR*8 9%) T-f#fc» U>©7>«fiSS 
fe!T©3l5T*feS ; 
7C^7>WfB («a%) :C73. 39 (73. 12), 
H6. 62 (6. 27), N12. 54 (12. 18) 

(fib, e3GW©ffi{i> c 7 oH 7 aN 10 o 6 t»-riw 

mU&mlr) „ F AB-v^^^i7 : 114 9 

[M] * o mmtv Vif^y-t— (^;i/^^>y*y;i/ 
7u-f, i»DD*W^^7-;Kl5/l) (^ 

a/^a) ) : o. 22 (tyx^^h) o m^-m^ 

^ b (cm -1 ) : 1 7 3 8 : (vc = o(T5. 

K) ) o ajmv&l&X'*.? bJ\y (CHCh , Amax : 

641, 586, 543, 511, 417 nm„ 1 H- 




mmm&mx^t bju (cdci 3 % tmssjp) , s 

(ppm) ) 8. 8 (7H, s, pyrrole) , 
8. 7~7. 4 (16H, m, phenyl-H) , 
7. 3, 7. 1, 6. 9 (3H, s, imidazol 
- e ring) , 5. 3 (2H, t, Por-CH 2 0 
C (=0) -) , 3. 2 (2H, t, CH 2 Im) , 
0. 0 (3 6 H, s, -C (CH 3 ) 3 ) , -2. 6 

(2H, s, inner-H) „ 

[0039] mmm 4 

^US0>J3T-&figbfc2- (N-'f ^y^JVJVT-t h=*^> 10 
*^)V-5, 10, 15, 20-7^-53^ (a, a, 
a, a-o-Kn;i/7$K7i^i/) -r >) ><z 

2, 6jV^iyy^ts^M7-\--7ii h-oy=>>mi&rpT- 
tttts=MW 3A;i/h^ftf$5 2- (N 

— f 5^;^7t 10, 15, 2 

0 -5^ J--53r* (a, a, a, a- o - tr^MUT 5. K7 

S ; 

7ulg?}tfffii (fifi%) :C69. 52 (69.63), 20 
H6. 01 (5. 80), Nil. 87 (11. 61) 

(fib, eattrtOflttts C^oHroNxoOe cot»ts 
ffflCftt^^-T) o FAB-?^^b;i/: 120 6 

[M] * il^D? h^77-f- (^;i^^^U*y;i/7- 
v— K ^0n*;^/>^;-jKi5/l) 0§3 
/^fi) ) : Rf : 0. 2 0 h) . 

JR;*^ h ;i/ (cm" 1 ) : 1738 ( i/ c = o (xXr 
;u) , 1 6 9 0 (vc = o (7"5 K) ) . qJiaiMK;^ 
<7 Wl/ (CHC 1 3 , Amax : 5 5 6 , 525, 40 
3nm) „ 30 

[0040] mm 5 

mmm3iz^x, 2- (n-^ zwvjv) $mm.m 

m<Dttt>*)tz, 11- (N— (f S.^^'j;i/) ^Vt 1 * 
>^i£l?J&£fflV\ £e>(Cfcfc2HTpivPP-CH 2 
OH©f^t)DK«fillB5 8-2 1 3 7 7 9f, XtmW 
BS5 9- 1 6 4 7 19fcfB*£tlfc#Sfcfl£oT-&j£;* 
tLfc2- (t KD^^p<^;i/) -5, 10, 15,20 
-rh7^ (a, a, a, a-o-2' , 2' -S^ 

J2WttH««t*8tfc:tfcV\ 2- (1 1' - (N-^f=^ 40 

y;;i/) ■7>r*y'f;^*i'^f;i') -5, 10, 1 

5, 20-rh7« (a, a, a, a-o-2* , 2 
' -^f;n^3t>7U , 7i-;i') ^;i/7^u> 
£S£S«Jtcf§£ 0 miI3bfc^;i/7-Y ') >©?>Wifg*fcJ:> 

7GjRfl*ftt (»S%) :C79. 55 (79. 27) , 
H10, 52 (10. 14), N6. 02 (6. 29) 

«SU «3ttrt©ttH:, C 147 H 224 N lo 0eK:*ft5 
ttJM6fcij*1-) o : 2 2 2 7 

[M] * . Il^DYb^77^f- (^^^'J*^ 50 
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7l/-h v ^DD*;i/A/^^7-JI/(15/l) (§ 
fi/SM) ) : Rf : 0. 5 1 (t^^^y h) . 
55iR^-<^ (cm -1 ) : 1 7 3 8 (vc = o (^^^ 
;!/) , 1 6 9 0 (vc = 0 (75K)) . nJ»8MJ«"< 
(CHCl Sl Amax: 6 4 1 , 5 8 5, 5 4 
5, 5 12, 417 nm) . 

[0041] mmm 6 

mmm2iz^x. 2-7-bh^f;i/-5, 10, 

15, 2 0 -T-h^^X (a, a, a, a-o-b^VI/ 
7 X F7i-*) #^7^ y >©fW3»5 , C||i£0!l5T'il 
HLfc2- (11'- (N-i' ^^yj;i/) ^Vt 1 *^ 
f ;i/;fr*$^?-;i') -5, 10, 15, 20-rh7 + 
^ (a, a, a, a-o-2' , 2' --^7? F7i- 

;u) >*m^tzixft.i£m%&te^&i£'&^2- 
(l l'- (N—r *^vy;i/) ^v^Tjy^f;!/^-^^ 

^^;U) -5, 10, 15, 20-fb7^ (a, 
a, a, a-o-2' , 2' -y*^\>l/:c>r 3-tf->3*5 

7C*7>«f« (11%) : C7 5. 0 4 (74. 7 5) , 
H9. 2 5 (9. 4 8) , N5. 8 8 (5. 9 3) ({H 
U Sam*l©fi{is C147 H 222 N lo 0 6 FeBrM 
i-ZstntAZm-t) o FAB-?77^h;i/: 23 6 
1 [M] * o »!7D7hy77-(- (^;i/^^'J*-7* 

^DD^A/^^y-^ (15/1) 

C&fi/^fi) ) : Rf : 0. 5 0 (t^T,*'; b) „ 
^^MENR*^ (cm -1 ) : 1 7 3 8 (vc = o (j. 
XtJU) n 1 6 9 0 (v c = o (75 K) ) o qJWRJR 

Ml/ (CHC 1 3 , Amax : 6 8 0, 651, 
5 8 6, 5 1 1 , 4 1 7 nm) „ 

[0042] mmm 1 

HBS0iJ6T-^mLfc2- (11' - (N-- fS^VU 

;i/) >7>^7jy-f ;i/^-+^>^^-;i/) -5, l o, 15, 

20-rh7+7, (a, a, a, a-o-2' , 2' - 
y^f;i/x>f3t>75 F7x-;i/) tfAyjj-bm 
1. 18mg(0. 5/zmol ) £ 1 Oml©^ Wl^>?g 

U $c (II) ^ilTcbfe. ^#B^Ts b)V 
fe„ C7bt, m (ID 2- (11'- (N-^f 

y;i/) ^^S'^^i/) -5, io, i 

5, 2 0 Y^^r7, (a, a, a, a-o-2' , 2 
' -^f-;i/x>f 3D">7? h'7xz;i/) ^;i/7^'J> 
»f*CDWl/:c>ig*S»&. C©SM©pimi!SiR^^^ 
Amax 5 6 7, 5 3 9, 4 3 4nmT% 

[0 0 4 3] c©^«tc s ttjRrff^siRsatrfcie^fc: 
h;i/#^fbU Amax 5 4 9, 4 2 6 nm©^ 
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[0 0 4 4] MM2 

Hffi^j 6 t-^-jss; ut2 - (ir- (N--f;yyj 10 
■»r*y'<;w+^^f;i') -5, l o, 15, 

20-rh7^ {a, a, a, a-o-2' , 2' - 

1. 18mg(0. 5/zmol ) % ^ MtV?* 

X7 7f^l/3iJ>6 8. 7mg(0. 0 5mmol) ©^d 

■M-feo fi^pH7. 0~8. 0©l/15M'J>iA' 
^7 7- 2 Oml^iDx., jg^JSI* (6 Ow, 1 0#) 

ik (ii) - 2- di'- (n— >f ^ u ji>) 

iyJ-()Vir^->^^-)\y)-5, 10, 15, 20-fh 
"7*7, (a, a, a, a-o-2' , 2' -S^^jloi 

AMSflfc. -©^©^©iR*^ bMZ. Am 
ax 5 6 6, 5 3 8, 4 3 3 nmf ^ftttm^S 

[0 0 4 5] 

WUA^-fbU Amax5 4 7, 4 2 6 nm©* 
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# atr >: t J: $ , rI^JR^ t * h ;Ki®3t{b 
[0 0 4 6] 

V>a^ffc©*;££^1-3SrLWb^T-;JDi>o IP 

t) »£©iSv * -f ^ *V —)V £ C mu Ufc ft *x 
t£&&&v^<D-c&-&#* *^h^©^;i/7< >&mm 

So 

[0 0 4 7] *^0^©^ h^7i-;U7}t;i/7^ U 

(^^©jji^^ti^^Hfi-ct^T-gsfc^ v>m 
n>hmte<Dm7kmm^<DQM &mm & © h & >k & *> 



